Background The Centre for Occupational and Environmental Health at the University of Manchester has successfully run distance-learning courses for a number of decades. These are based on hundreds of pages of (paper-based) written text, specially commissioned, packaged and distributed in eight binders. Converting printed text to an online format has the potential to improve learning through the benefits of information and communication technology as well as to save printing and distribution costs. 
Aim
To determine which distance learning method is preferred by postgraduate occupational health students: paper-based text, or online text with embedded interactive questions and separate practical exercises. 
Methods
From approximately 50 paper-based textual course sub-units, one was converted to an online format, incorporating a variety of interactive text and supplemental practical exercises. Occupational medicine and hygiene students were provided with both the paper-based and online versions and asked, via anonymous postal questionnaire, a series of questions, including their preference for future course sub-units. 
Results
Sixty-two replies were received from 91 registered students (68% response). Apart from one student who had never tried the internet, all others described themselves as 'frequent' or 'occasional' internet users, with 78% having access both at home and work. Opinion was overwhelmingly positive with regard to ease of navigation, quality of the interactive exercises and online photo quality. Students tended to prefer multiple-choice questions and photo exercises and disliked interactive functions asking for words to complete paragraphs. Regarding preference for future teaching sub-units, the majority of students answering this question (67%) expressed a desire for mostly paper-based text supplemented with interactive online exercises. 
Conclusion
Currently enrolled students prefer core teaching materials to remain in the printed medium, with the addition of online practical exercises to supplement learning.
Introduction
Over the past decade, there has been a sustained increase in courses taught at a distance [1] . Possible reasons for this include developments in information and communication technology (ICT) coupled with a desire to increase or maintain student numbers while also reducing classroom accommodation. In the field of occupational health, professional development is increasingly reliant on the internet, therefore it might follow that occupational health education should follow suit [2] . The concept of distance learning is not new to the Centre for Occupational and Environmental Health (COEH) at the University of Manchester. Occupational Medicine has been taught by distance learning for over 20 years and the occupational hygiene course converted to distance learning in 1999. Both courses consist of elements designed to accomplish a variety of learning outcomes. Thus, printed text, campus-based practical sessions, regional seminars and tutorials combine to fulfill these outcomes.
The backbone of the courses is specially commissioned text arranged into eight units (previously referred to as modules). Encompassing all aspects of the course syllabus and providing the student with the core information, each student receives one binder of paperbased text every 3 months. In an attempt to maintain interest and stimulate thought, self-assessment questions are distributed throughout each sub-unit of text.
Historically, teaching materials for COEH students required large quantities of text because, although a postgraduate course, many students have had little experience in the practice of occupational medicine or hygiene. Learning the 'basics' was considered a fundamental objective of both courses [3] . However, it is now more common for students to work full-or at least part-time in one of these fields, thus enabling more problem-based methods and practice-based case studies.
With the advent of computer and internet technology, COEH began designing interactive online practical exercises in 1998 (examples at http://www.coeh.man.ac. uk/teaching_learning/ecoeh/). As a natural progression from this, COEH wanted to explore ways to improve learning by offering alternatives to the eight binders of text. From the outset, the objective was to use a wide variety of interactive methods, avoiding any temptation to simply reproduce printed text onto a computer screen. To aid an experiment, several sub-units (approximately 50 pages of text each) were converted to an online format and to determine which distance learning method is preferred by students, it was decided to present both formats to students and gauge their opinions.
The following paper presents the result of a questionnaire survey of students and discusses implications for future course provision. If online teaching materials are acceptable to students and seen to improve learning, a transition to problem-based and other more interactive teaching methods could lead potentially to a richer learning experience, allow for easier alterations/corrections to course materials, save on print costs and reduce paper usage.
Methods
From the shared introductory unit, one course sub-unit was selected for conversion. A committee of teaching and administrative staff decided that the sub-unit, 'An Introduction to Occupational Hygiene' would be converted in accordance with particular specifications, chosen to provide the best likely online learning method and a fair comparison with the paper text. Some of the specifications included: † The original text should act as the basis for the online version † The outline should remain roughly identical to the paper text † The sub-unit should be broken into segments that a student could complete in approximately 30 min † Whenever possible, some form of interactivity should be included on every page † Photos should be used liberally to provide information, as well as colour, interest and to break-up text † Each webpage should contain a menu bar to aid navigation † Whenever possible, all material should fit within the viewing screen-to minimize any need to scroll down † The sub-unit should include separate interactive practical exercises, acting either to review previous material or to present new material † To minimize the variety of interactive exercise types, the author of the online sub-unit could choose exercises from a finite list of 'approved' interactivity
The conversion of the paper text to an online format was performed by a member of the COEH staff (GB), who also created interactive practical exercises with the assistance of a COEH web developer. Interactivity embedded into text included multiple-choice questions, open-ended questions and external hyperlinks to other internet resources. Practical exercises included drag and drop matching exercises and photographs of occupational settings with related questions on hazards and risks. Additionally, the web developer designed an online structure for adding future teaching and support materials (e.g. information for online authors, a glossary, an area for sample exam papers, lecture presentations, etc.). Once complete, the online sub-unit was reviewed and approved by the original text author, the course director and a course editor.
Occupational medicine and hygiene students who had recently registered on the courses were provided with both the paper and the online versions and asked to read both (Group A, n ¼ 33). Previously enrolled students who had already completed the sub-unit were provided with access and asked to review the sub-unit (Group B, n ¼ 58). All students were provided with instructions on how to access the online materials along with telephone and email access to the COEH web developer if they encountered problems.
Approximately 3 months after being provided with access, all students were asked to complete an anonymous postal questionnaire. Students were also contacted (by post) and reminded to return the questionnaire.
Results
All of the students were enrolled on either an Occupational Medicine or an Occupational Hygiene MSc (3 years) or Diploma (2 years) course. All were working professionals employed either part-or full-time in occupational health practice. The questionnaire was sent to a total of 91 registered students, from which 62 replies (68% response) were received, with a higher proportion of replies coming from Group A (76%; 25 replies of 33).
Computer use demographics
Firstly, students were asked about the material covered in the teaching sub-unit and their computer access and experience (Table 1) . Most students (90%; 55 of 61 who answered this question) categorized their prior knowledge on the subject as either 'beginner' or 'intermediate'. Over 98% of students (59 of 60 answers) stated their overall impression of the subject material was 'very good' or 'acceptable'. Further, 95% (58 of 61 answers) thought that most or all of the sub-unit objectives were met and 92% (55 of 60 answers) felt the balance between theory and practice was 'about right'.
When asked about computer use, all of the students described themselves as 'frequent' or 'occasional' users of Group A-first year physicians and hygienists who were studying the unit that contains this online sub-unit at the time of the questionnaire.
Group B-physicians and hygienists who were enrolled students at the time of the questionnaire, but had already studied a paper-based version of the sub-unit previous to receiving this questionnaire.
the internet. Only one student had never before tried the internet and only one other student claimed to be a 'rare' user. At least 58 of the 62 responders had routine access to an internet-connected computer, with 78% of these having access both at home and work. None of the students reported having no access at all, although four did not answer the question. Internet connections appeared equally spread between modem, broadband and LAN connections.
Quality assessment
Next, the questionnaire tried to determine student satisfaction with the online version ( Table 2) . When asked about technical difficulties, 35 of the 42 responses to this question (83%) claimed to have no difficulties at all, although two students said there were errors on the website and three felt the system was too slow. Perhaps more importantly, only one student reported giving up because of technical difficulties, although none of the students found fault with the technical computer support provided by the department. As for navigation, all who responded claimed the system was either 'easy' or 'acceptable/adequate' to navigate without getting lost. Similarly, all but two of the responses categorized the photo quality as 'acceptable' or 'very good'. Of the 42 who answered the question about the quality of the interactive exercises, only 1 thought they needed improvement and over half (55%) felt they were very good overall.
Evaluation of future preferences
Students were asked their preferences for future teaching sub-units, not only for which type of online interactive function, but whether they would want predominantly online or paper-based materials (Table 3 ). Figure 1 shows that students tended to prefer multiple-choice questions and photo exercises. However, there were also many positive responses to matching exercises, website links, Group A-first year physicians and hygienists who were studying the unit that contains this online sub-unit at the time of the questionnaire.
open-ended questions and video exercises. On the other hand, the two least beneficial interactive functions were exercises that asked the student to complete a paragraph by inserting words and another exercise that opens words/ phrases as the result of mouse clicks on a particular word. Only 39 students claimed to have tried both distance learning methods. Of these, 25 (64%) preferred the paper-based teaching materials. Of the 19 students who did not try both methods, 15 (79%) were from the group who had already studied this sub-unit and therefore it is not surprising they did not assess the online version in detail.
Of students who answered the question regarding the type of teaching materials they preferred for future course sub-units (online or paper-based), the majority (67%) expressed a desire for mostly paper-based text backed up by some online exercises. In fact, 95% of those answering this question wanted at least half of the course material to remain in the form of paper.
Discussion
Our main findings are that most of our students want at least half of future distance learning teaching materials to remain paper-based rather than presented online. Responding students had very few technical problems, the quality of the online exercises was deemed good and navigation was not a problem.
Distance (or 'distributed') learning has been and remains a mainstay of postgraduate education at the COEH. The success of our education programmes is based on constant quality improvement determined by Group A-first year physicians and hygienists who were studying the unit that contains this online sub-unit at the time of the questionnaire.
our projections of learning needs as well as the most appropriate blend of learning methods, guided by student feedback. Distance learning can be taught using a variety of methods and we have evaluated two only. Alternatively, a course might choose to present live lectures via the internet or, as is more often the case, course leaders supervise internet-based discussions of particular selections of text, journal articles, or problem-based topics.
We have not considered these alternatives yet because at present, 'live' topics are presented at regional seminar meetings, practical aspects are covered at annual campusbased visits, and interactive discussions take place during regionally held tutorial groups throughout the UK, but we may review these at a later date. The value of distance-learning programmes in terms of increasing access for those who would otherwise not be able to participate on a preferred course is without question [4] . Also, the advantages of harnessing technology are apparent, especially if medical and health-related courses produce informed users of research, and students are to become active learners in experiential settings where appraisal skills and independent use of resources are fostered [5] . In this respect, ICT provides unmatched depth for learning, for example, with the potential for real time data, problem-based exercises, etc.
Evaluations of distance-based courses are common in the literature; however most compare distance-learning methods with classroom teaching, whereas, we compared two types of distance learning.
Although proponents cite a considerable body of research evidence as to its effectiveness, there remains a worrying suggestion that rapid and widespread adoption of technological approaches could fail as a consequence of the inability of many teaching staff to adapt their teaching to suit a technological environment [6] . Further, evidence of de-motivation has been observed in students required to spend many hours at computer screens [7] .
The extent to which findings can be generalized is limited by the context-specific nature of teaching and methodological problems associated with comparative studies [8] . Also, it has been suggested that comparisons are not altogether straightforward because there are more elements to take into account in the evaluation of distance education when compared with face-to-face learning owing to the unpredictable learning environment of distance education [7] . The aim of our evaluation was to determine the preferred method of delivery of 'core' material, and in this way, we suffer the same contextspecific drawback. However, where other evaluations are limited to entirely online courses [9, 10] , our evaluation was in the context of retaining 'live' tutorials, seminars and residential practical sessions. Unlike many of the other evaluations in the literature, our method enabled a direct comparison between two modes of learning: online versus printed text.
In a study similar to ours [11] , the authors attempted to evaluate the relative efficacy of a paper-based and digitized textbook. Students were offered a choice of which medium to use and the authors attempted to measure learning outcomes, completion rates, costs and other 'selected attributes'. Not surprisingly, the study found that using the electronic medium reduced distribution, handling and production costs. Although suffering from a small sample size, the evaluation found no correlation between student's choice of medium and examination performance. Additionally, there were no navigation or installation problems reported by any CD-ROM users and the students who used the digitized material did not find it difficult to decipher and appreciated the ease of accessing related learning materials. Although the combination of these attributes might suggest an immediate move towards the electronic medium, it was noted that some students were dissatisfied with their inability to print out the material or make notes and many found the process of reading from a computer screen tiring. The authors concluded that questions remain about students' preferences and the relative instructional effectiveness of the new medium.
Finally, when considering the findings of our evaluation, it might be argued that students registering for a paper-based distance-learning course are prejudiced towards paper-based teaching, and this might in fact be the case, as we did not test for this. However, if this were true, such a prejudice is significant considering the University of Manchester trains more Occupational Hygienists and Occupational Physicians than any other academic institution in the UK. Similarly, it might be argued that COEH students have become accustomed to a paper-based learning method and resistant to alterations. However, the students making up Group A (n ¼ 25) had started the course just 4 months before the questionnaire was administered and their preference for paper-based teaching materials (71%) was higher than Group B students who had been on the course for 6 months or longer (56%).
A survey result from 62 students of a cohort of only 91 should not be considered the decisive result from which to plan all future teaching activity. However, the response in favour of paper-based teaching material suggests that, at least for the immediate future, occupational health professionals who choose post-graduate distance learning in the UK prefer a combination of paper-based materials with online practical exercises. Over time, as the student demographic changes, it is possible that the preference will transfer towards an entirely online delivery, with very little or no paper. Therefore, we plan to collect further feedback with new students and apply other methods of evaluation.
